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Abstract 
Fatigue has negative impacts on the general working population as well as on seafarers. In order 
to study seafarers’ fatigue, a questionnaire-base survey was conducted to gain information about 
potential risk factors for fatigue and construct indexes indicating fatigue. The study applies T-test 
to compare strata of seafarers to analyse work and sleep patterns in global seafaring. Qualitative 
analysis are also employed to explore the impacts of fatigue on seafarer’s occupational health and 
safety. 
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1. Introduction 
Among the general working population, fatigue has been associated with accidents and injuries (Allen et al., 
2008; Bonnet and Arand, 1995) [1] [2] and also linked to ill health (Andrea et al., 2003; Barger et al., 2005; Van 
Amelsvoort et al., 2002) [3]-[5] as well as to poorer work performance (Beurskens et al., 2000; Charlton and 
Baas, 2001) [6] [7], sick leave and disability (Janssen et al., 2003) [8]. In shipping the extent of research on fa-
tigue is more limited. The Cardiff Seafarers’ Fatigue Research Programme (Smith et al., 2001, 2003 and 2006) 
[9]-[11] set out to remedy this and concluded that many of the risk factors for fatigue found in other industries 
were present in combination in maritime work (Allen et al., 2005 and 2006) [12] [13]. They confirmed the im-
portance of fatigue as a factor in accident causation (Wellens et al., 2005) [14] and ill health (Wadsworth et al., 
2008) [15]. In order to optimize the legal framework internationally and nationally, and to promote safe and 
healthy sleep patterns in merchant shipping, it is important to explore the current provisions for sleep at sea in an 
international perspective and whether they are adequate and also understand the symptoms and impacts of fati-
gue on seafarers. 
2. Method 
454 and 483 seafarers in two European and two Chinese shipping companies, respectively, answered a ques-
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tionnaire and 51 in-depth interviews were carried out in order to further elaborate into the issue. All interviews 
were tape recorded. The survey and interviews participants’ anonymity and data confidentiality are kept intact. 
Questionnaire was a revised version based on the questionnaire designed and employed in the Cardiff Seafar-
ers’ Fatigue Research Programme. The questions were selected from the original questionnaire with an aim of 
exploring long-term fatigue and related factors in order to explore the question: how organisational practices and 
individual factors influence fatigue, what methods should be applied for preventing and managing seafarers’ fa-
tigue and what are the effect of applying different strategies. In addition to DEMOGRAPHICS, the question-
naire consists of 6 sections, focusing on seafarers JOB/VESSEL, HOURS OF WORK AND REST, FATIGUE 
AT SEA, ABOUT THE WORK, SLEEP PATTERNS & HEALTH-RELATED BEHAVIOURS, TRAVEL TO 
AND FROM THE VESSEL. 937 questionnaires were collected altogether, among which, 454 questionnaires 
were collected from European, accounting for 48.5% of the total number and 483 from China with a proportion 
of 51.5%. 506 questionnaires are filled out by officers representing 54.0% of the sum and 390 by ratings consti-
tuting 41.6%. Questionnaires from Deck department take up 52.1% with a number of 488 and others from En-
gine department make up 379 of the total number. 99.1% respondents are male (n = 929) whose average age is 
36.07 (media = 33, range = 19 to 69). Indexes indicating tiredness at work, sleep quality and distress at work 
were constructed by using scale reliability (Cronbach’ α > 0.8) and weighted mean. Strata were compared by 
application of a T-test. Stepwise regression analysis were carried out to explore the potential risk factors of fati-
gue. Additionally, qualitative data collected from 51 in-depth interviews were analyzed to interpret the symp-
toms and also impacts on seafarers of fatigue. 
3. Result 
As Table 1 shows, compared to contract work time, European and Chinese seafarers had higher actual weekly  
 
Table 1. Descriptive statistics. 
 Chinese seafarers (Mean) European seafarers (Mean) Officers (Mean) Ratings (Mean) 
Age 
34.18 
(n = 461, 
SD = 9.16, S.E = 0.43) 
38.06 
(n = 443, 
SD = 10.49, S.E = 0.49) 
36.66 
(n = 486, 
SD = 9.81, S.E = 0.45) 
35.57 
(n = 379,  
SD = 10.07, S.E = 0.52) 
Sailing Age 
8.36 
(n = 469, 
SD = 7.78, S.E = 0.36) 
13.58 
(n = 405, 
SD = 9.30, S.E = 0.46) 
11.59 
(n = 480, 
SD = 9.16, S.E = 0.42) 
9.81 
(n = 364, 
SD = 8.42, S.E = 0.44) 
Contract work 
hours (weekly) 
56.93 
(n = 294, 
SD = 9.42, S.E = 0.55) 
58.57 
(n = 341, 
SD = 14.05, S.E = 0.76) 
59.20 
(n = 325, 
SD = 12.26, S.E = 0.68) 
56.34 
(n = 284, 
SD = 11.90, S.E = 0.71) 
Actual work 
hours (weekly) 
60.40 
(n = 283, 
SD = 10.58, S.E = 0.63) 
63.58 
(n = 382, 
SD = 14.11, S.E = 0.72) 
64.52 
(n = 346, 
SD = 12.62, S.E = 0.68) 
59.73 
(n = 291, 
SD = 12.72, S.E = 0.75) 
Amount of 
time at sea 
7.91 
(n = 367, 
SD = 1.23, S.E = 0.07) 
5.32 
(n = 367, 
SD = 1.82, S.E = 0.10) 
6.13 
(n = 408, 
SD = 2.26, S.E = 0.11) 
7.29 
(n = 298, 
SD = 1.51, S.E = 0.87) 
Actual sleep 
8.06 
(n = 444, 
SD = 1.61, S.E = 0.07) 
8.06 
(n = 441, 
SD = 1.94, S.E = 0.09) 
7.82 
(n = 484, 
SD = 1.76, S.E = 0.08) 
8.38 
(n = 365, 
SD = 1.78, S.E = 0.09) 
Ideal sleep 
8.68 
(n = 457, 
SD = 1.22,S.E = 0.06) 
7.76 
(n = 442, 
SD = 1.52, S.E = 0.07) 
8.13 
(n = 490, 
SD = 1.42, S.E = 0.06) 
8.36 
(n = 373, 
SD = 1.50, S.E = 0.08) 
Sleep quality 
1.24 
(n = 472, 
SD = 0.59, S.E = 0.03) 
0.86 
(n = 452, 
SD = 0.47, S.E = 0.02) 
1.16 
(n = 501, 
SD = 0.56, S.E = 0.03) 
0.93 
(n = 386, 
SD = 0.55, S.E = 0.03) 
Distress at work 
1.39 
(n = 420, 
SD = 0.81,S.E = 0.04) 
0.73 
(n = 424, 
SD = 0.61, S.E = 0.03) 
1.21 
(n = 475, 
SD = 0.79, S.E = 0.04) 
0.87 
(n = 342, 
SD = 0.74, S.E = 0.04) 
Tiredness at work 
2.17 
(n = 449, 
SD = 0.91, S.E = 0.04) 
1.71 
(n = 431, 
SD = 0.82, S.E = 0.04) 
2.09 
(n = 472, 
SD = 0.87, S.E = 0.04) 
1.78 
(n = 374, 
SD = 0.89, S.E = 0.05) 
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work hours, respectively (European: p < 0.001, mean difference = −4.14, 95%CI = (−5.31, −2.96), Cohen’s d = 
−0.29, 95%CI = (−0.44, −0.14); Chinese: p < 0.001, mean difference = −3.73, 95%CI = (−4.80, −2.66), Cohen’s 
d = −0.41, 95%CI = (−0.58, −0.24)). It can be seen from the table, there was no significant difference between 
European seafarers’ actual sleep and their ideal amount of sleep (p = 0.005, mean difference = −0.28, 95%CI = 
(−0.80, −0.56), Cohen’s d = 0.16, 95%CI = (0.03, 0.29)). However, Chinese seafarers’ actual sleep was less than 
ideal amount of sleep (p < 0.001, mean difference = −0.68, 95%CI = (0.09, 0.48), Cohen’s d = −0.51, 95%CI = 
(−0.64, −0.37)). A similar situation emerged between Ratings and Officers, that Ratings’ actual sleep and ideal 
sleep length were not significantly different while Officers’ actual sleep length was less than their expectation. 
In addition, Chinese seafarers’ ideal sleep length was longer than that of European seafarers (p < 0.001, mean 
difference = −0.92, 95%CI = (−1.10, −0.74), Cohen’s d = −0.67, 95%CI = (−0.80, −0.53)). Compared to Euro-
pean seafarers, Chinese seafarers experienced lower quality of sleep and suffered more distress and tiredness at 
work (Sleep quality: p < 0.001, mean difference = −0.38, 95%CI = (−0.45, −0.31), Cohen’s d = −0.71, 95%CI = 
(−0.84, −0.58); Distress: p < 0.001, mean difference = −0.67, 95%CI = (−0.76, −0.57), Cohen’s d = −0.94, 
95%CI = (−1.10, −0.79); Tiredness: p < 0.001, mean difference = −0.46, 95%CI = (−0.58, −0.35), Cohen’s d = 
−0.54, 95%CI = (−0.68, −0.41)). A similar situation can be detected between Ratings and Officers that Officers 
had poorer sleep quality and suffered more distress and tiredness than Ratings did at work. Concerning seafarers 
fatigue in general, the analysis shows that fatigue is related to a wide range of issues and can influence seafarers 
health and safety in a negative way. Seafarers suffered from a number of accurate and chronic health problems. 
4. Conclusion 
According to the analysis, conclusions can be drawn: significant difference can be found between contract work 
hours and actual work hours as well as between actual sleep and ideal sleep, which indicate suboptimal work 
and sleep patterns in global seafaring; there are significant differences in between strata of seafarers (rank, na-
tionality) and it suggests that work hours and sleep are the factors which relate to seafarers’ fatigue; current 
management of fatigue risks is inadequate and seafarers’ health and safety are negatively influenced by fatigue; 
the shipping industry can do more for its seafarers to have a healthier and safer working environment. 
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